corrections of these neck lesions in order to correctly diagnosis them and to provide for proper clinical management. This article will briefly describe the pathologic and clinical features of these entities as they are covered in the new 2017 Blue Book.
Introduction
Periodic updates of the WHO/IARC Classification of Tumours reference books (i.e., "Blue Books") permit intermittent additions of new entities and refinements of tumor classification based on the ever advancing state of science.
One obvious absence has been tumors and tumor-like lesions of the neck and lymph nodes. While most of these lesions are related to mucosal-based tumors metastasizing to neck lymph nodes, there are a number of lesions arising specifically from the neck and its various structures.
Further, since a significant fraction of carcinomas in modern practice (particularly those related to viruses) will present as metastases in the neck lymph nodes either with a clinically occult or completely unidentifiable primary lesions [1] , a thorough classification, discussion, and proposal of taxonomy for neck tumors is thus important for a complete head and neck Blue Book. The 2017 edition will now include such a chapter.
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critical to diagnosis, reporting, and clinical management of these patients.
Tumors of Unknown Origin
Metastatic carcinomas of unknown primary in the head and neck are becoming more frequent [2] .
They have had a strong impact on contemporary clinical pathology practice and are something that all pathologists should be thoroughly familiar with. Interestingly, a large fraction of these tumors are related to oncogenic viruses, primarily human papillomavirus (HPV), but also EpsteinBarr virus (EBV) and occasionally even Merkel cell polyomavirus [1] [2] [3] [4] .
Metastatic Squamous Cell Carcinoma of Unknown Primary
One of the most important changes in contemporary head and neck pathology practice has come from the HPV oropharyngeal squamous cell carcinoma (OPSCC) epidemic [5] . Rates of these cancers have increased dramatically, particularly in the US and other Western countries, in the past several decades [5] , as much as 5% per year.
Tumors are characterized by transcriptionally-active high risk HPV [6] , p16 overexpression, high rates of nodal metastases despite small primary tumors, and greatly improved prognosis relative to conventional head and neck SCC [7, 8] . The impact on neck lesions has been dramatic.
As many as 90% of patients with HPV-positive OPSCC have neck lymph node metastases at presentation [7, 8] and approximately 50% will present with neck, rather than primary tumor, symptoms [9] . Since the primary tumors are often small, arise in the reticulated tonsillar crypt epithelium deep to the surface, and engender little stromal reaction, they frequently present as neck nodal metastases without a clinically obvious primary lesion [9] . Approximately 80% of patients presenting with metastatic SCC of unknown primary in the neck are related to transcriptionally-active high risk HPV. After thorough clinical work up, most of the primary tumors that are found are found in the oropharynx. Of the remainder, it is approximately 35-40% [1] . Several peculiar pathologic features can be seen. First, neck nodal metastases related to HPV-positive OPSCC are frequently large with pushing borders and expansion of the lymph nodes rather than extensive infiltration of the surrounding tissue [10] . In addition, they are very frequently cystic and/or necrotic [11] . In fact, exquisitely cystic lymph node metastases in the neck are highly correlated with HPV-positive OPSCC primaries. This brings up the differential diagnosis for cystic neck lesions, which are quite common ( Table 1 ). Most of these are specifically discussed in the new Blue Book. The morphology of metastatic HPV-positive OPSCC is most commonly nonkeratinizing [12, 13] (Fig. 1a, b) . There is often maturing squamous differentiation, but it is usually limited in extent. HPV-positive OPSCC and unknown primary tumors can be keratinizing-type or almost any of the other specific SCC variants. Sometimes the cystic lesions are full of acellular keratin debris. Fine needle aspiration specimens, particularly if they sample the cyst contents without focusing specifically on sampling the solid walls of the lesion, can be false negative [14] , can have limited cellularity affecting p16 immunohistochemistry [14] [15] [16] , and/or can have morphologic features suggestive of benign cysts such as branchial cleft cysts or abscesses. Further complicating matters is that metastatic HPV-positive OPSCC can develop true gland formation ("adenosquamous carcinoma") and tumor cells lining the glandular and cystic foci can have cilia. This has been termed "ciliated nonkeratinizing adenosquamous carcinoma [17, 18] ." Cilia and bland cytologic features in cystic neck lesions, thus, are not necessarily indicative of a benign process. Metastatic HPV-negative SCC usually, but not always, has the keratinizing morphology typical of conventional head and neck SCC. Primary sites, when found, include the pyriform sinus, oral cavity, and sometimes skin or non-head and neck sites [4, 19] . One other lesion must also be considered in the differential diagnosis. Patients with EBV-related undifferentiated nasopharyngeal carcinoma can also present with lymph node metastases without a clinically apparent primary (Fig. 1c, d ) [3, 4] . These are often in levels II-IV, but also frequently occur in level V. When one encounters metastatic SCC in a core biopsy, excisional biopsy, or neck dissection specimen, the morphology should be examined closely and p16 immunohistochemistry performed. The combination of nonkeratinizing morphology, p16 positivity, and a jugular chain lymph node is sufficient evidence to suggest in oropharyngeal primary in the report. For nonkeratinizing or undifferentiated carcinomas that are p16 negative, EBV in situ hybridization (EBER) should be performed. The combination of undifferentiated morphology and EBV positivity is sufficient evidence to strongly suggest an occult nasopharyngeal primary in the report. It should also be mentioned that the newly published American Joint Cancer Commission (AJCC) and Union for International Cancer Control (UICC) actually provide an algorithm for workup of SCC of unknown primary that includes HPV and EBV testing. Tumors positive for the viruses are staged according to the schema for oropharynx and nasopharynx, respectively. For lymph node metastases that are keratinizing SCC or are located outside of the jugular chain, if the p16 comes back diffusely positive, then HPV-specific testing must be performed as a specificity check given the increased rates of nonspecific p16 positivity in other settings, particularly in skin [20] and lung SCC [21] .
Metastatic Merkel Cell Carcinoma of Unknown Primary/Neck Lymph Nodes
The new fourth edition Blue Book specifically includes a section on Merkel cell carcinoma (MCC) in the neck. While MCC in the neck lymph nodes almost certainly represents metastases from occult or regressed primary skin lesions, the literature suggests that there may be a "primary nodal" form of MCC. Morphologically, these tumors are the same as those seen in the skin. A characteristic morphologic appearance, seen only in a subset of MCCs, is sheets of overlapping, perfectly round nuclei (Fig. 1e ) [22] . More often, however, they have the appearance similar to lung small cell carcinoma with angulated, tapered nuclei, speckled chromatin, and nuclear molding. MCC is characteristically positive for cytokeratin 20 with a dot-like pattern (Fig. 1f) [23] . Merkel cell polyomavirus can be detected in one-third of metastatic MCC of unknown primary [24] , but in most cases, direct testing for the virus in pathology specimens is not necessary. In routine clinical practice, diagnostic keys are to: (1) recognize a neuroendocrine nature of the tumor, (2) evaluate for immunohistochemistry for neuroendocrine markers, cytokeratin 20, and thyroid transcription factor 1, and (3) for tumors confirmed as cytokeratin 20 positive, mentioning in the report to evaluate for an occult skin or primary salivary gland tumor. Interestingly, the prognosis for nodal MCC appears to actually be better than for MCC of known primary [25] .
Heterotopia-Associated Carcinoma
Carcinoma arising from ectopic tissue in the neck (heterotopia-associated carcinoma) is rare, accounting for <1% of head and neck carcinomas. The majority of carcinomas arise from salivary gland or thyroid tissue [26] [27] [28] . Heterotopia-associated thyroid carcinoma may arise in ectopic thyroid tissue (lingual, tracheal, midline, or lateral neck) or branchial cleft or thyroglossal duct cysts. Salivary gland type carcinomas usually seen in the peri-parotid lymph nodes or along the anterolateral border of the sternocleidomastoid muscle [29] . Histologically, papillary thyroid carcinoma is the most common type thyroid carcinoma seen in heterotopic sites. Other types include: follicular carcinoma, Hurthle cell carcinoma, anaplastic thyroid carcinoma, and medullary carcinoma [28] . About 80% of tumors arising in heterotopic salivary gland are benign such as Warthin's tumor and pleomorphic adenoma. Mucoepidermoid carcinoma is the most common carcinoma. It is important to differentiate heterotopia-associated carcinoma from nodal metastasis from undetected thyroid or salivary gland primary. The absence of other primaries and the presence of the non-neoplastic heterotopic tissue help to differentiate heterotopia-associated carcinoma from nodal metastasis. In view of their relative rarity, clinical outcome and management of heterotopia-associated carcinomas are not well delineated. The reported follow up is highly variable ranging from 1 month to 17 years. However, the most important reported prognostic factors seem to be tumor size, stage, type, and histologic grade [27, 28] .
Branchial Cleft Cyst
Branchial cleft cysts are congenital developmental cervical cysts that are thought to be derived from remnants of the second branchial apparatus [30] [31] [32] . These occur in the lateral neck near the mandibular angle, accounting for 90% of lateral, and 20% of cervical cysts, overall [33, 34] . Patients usually present with painless swelling in the neck. There are bimodal age peaks identified at 20-40 years (accounting for 75%) and at <5 years (accounting for 20%) [33, 34] . Branchial cleft cyst is usually unilocular and may measure up to 10 cm. The wall of the cyst is smooth containing mucoid or watery material. Histologically, the cysts are commonly lined by non-stratified squamous epithelium and less commonly by ciliated respiratory epithelium with occasional goblet cells (Fig. 2a, b) . The cyst wall has organized lymphoid tissue with germinal centers. Branchial cleft cysts are treated by complete surgical excision. Although SCC has been reported in branchial cleft cysts, malignancy arising in branchial cleft cysts is extremely controversial. The diagnosis of cystic metastasis should always be considered in this setting, especially in patients older than 40 years [35] . Squamous maturation, organized and orderly arrangement of the epithelium, the lack of significant cytologic atypia and mitoses, and the intimate admixture of the lining epithelium with the stroma help to differentiate branchial cleft cyst from metastatic SCC [36] . Of note, p16 is expressed in >50% of branchial cleft cysts which somewhat limits its utility in separating branchial cleft cyst from metastatic HPV-positive SCC. However, the pattern can be extremely helpful. P16 is typically focal and limited to the superficial epithelium in branchial cleft cysts whereas in SCC, the staining is diffuse [36] .
Thyroglossal Duct Cyst
Thyroglossal duct (TGD) cysts are the persistent cystic dilation of the thyroglossal duct and the most common congenital mass in the neck. The majority of cases occur in the midline of the neck or within 2 cm of it at the level of hyoid bone [37, 38] . Endodermal tissue at the base of tongue descends in the midline neck to form the thyroid gland. Most patients are asymptomatic but the cyst may present as fistula, draining sinus, or recurrent neck swelling that moves with swallowing [39] . Grossly, TGD cysts are usually small (<2 cm), ranging from 0.5 to 10 cm in size, showing smooth lining, [40, 41] and containing thin and mucoid material. Solid excrescences should raise the suspicion for malignancy [39] . Histologically, TGD cyst is typically lined by respiratory or squamous epithelium and may show mucous gland in the wall (Fig. 2c, d) . The presence of thyroid tissue in the cyst's wall varies and can be 1 3 found in >60% of the cases. Subepithelial lymphoid tissue resembling branchial cleft cyst can be seen in some cases. Severe inflammation may dislocate the cyst and obliterate the cyst lining. In such situations where the epithelial lining and thyroid follicles are difficult to find due to inflammation and fibrosis, a diagnosis of developmental cyst may be an option. Recurrences can occur after inadequate excision [42] . Malignancy, most often papillary thyroid carcinoma, may occur in TGD cyst. Extended surgery with en block resection of the cyst, the middle third of the hyoid bone (Sistrunk procedure), and the suprahyoid tract is the treatment of choice. The prognosis of TGD cyst even if associated with papillary thyroid carcinoma is usually excellent [43, 44] .
Ranula
Ranula, also called mucocele, mucus extravasation, and retention cyst, is a rare lesion characterized by an abnormal pooling of mucus within an intraoral cystic cavity. The lesion is usually associated with the sublingual gland [45] . The most common etiology is the trauma to an excretory duct. The lesions are usually unilateral and unifocal, but may be bilateral or multiple [46] . Clinically, there are two types: simple and plunging (deep) [46, 47] . Simple ranula presents as a painless mass in the oral cavity floor whereas plunging ranula presents as an asymptomatic neck mass. Simple ranula usually occurs in the lateral floor of the mouth in association with the excretory duct of the sublingual gland [46] . In plunging ranula, extravasated mucin dissects through the muscle of the floor of the mouth into the neck [47] . Ranula is typically a blue, fluctuant, painless mass that can reach several centimeters in size [29] . Histologically, a simple ranula is a cyst that contains mucin and may be focally lined by epithelium, which can be squamous, cuboidal, or columnar. A plunging ranula is considered as a pseudocyst that lacks a lining epithelium and shows a pool of mucin surrounded by fibrous tissue and inflammatory cells (Fig. 3) . The lesions are treated by complete excision, including removal of the traumatized salivary duct but inadequate excision can result in recurrence [47] .
Dermoid and Teratoid Cysts
Dermoid cyst is a cyst that contains both ectoderm and mesoderm derived tissues. The term teratoid cyst is typically used when additional endodermal derivatives are present. The cyst occurs in the head and neck in 7% of the cases [48] . The majority of the cysts are subcutaneous and recognized in children younger than 5 years old [49] . The most common sites include midline neck or nose, nasolabial fold, and lateral third of the eyebrow (along the embryological closure lines) [50] . Grossly, the cyst has yellowish-white keratinous material and might reach 12 cm in size. Histologically, dermoid cyst is lined by stratified squamous epithelium associated with hair follicles and sebaceous glands. The absence of cutaneous adnexal structures is indicative of epidermoid cyst. In contrast to teratoid cyst, dermoid cyst lacks endodermal derivatives (e.g. gastrointestinal or respiratory mucosa or smooth muscle).
Conclusion
In summary, tumor and tumor-like lesions in the neck and lymph nodes are now covered by a specific chapter in the 2017 WHO Blue Book. They include a variety of benign and malignant lesions and can have a variety of unusual and confusing clinical and histologic features. The diagnosis, particularly for cystic lesions, varies from benign, completely innocuous developmental lesions to carcinomas, some of which are aggressive and others indicative of established metastatic disease. The implications are major. When evaluating a neck lesion/tumor, understanding the anatomy, diagnostic features, and clinical features is critical to diagnosis, and the new Blue Book now provides an excellent reference for pathologists to utilize.
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